Enhanced oligomerization of the alpha-synuclein mutant by the Cu,Zn-superoxide dismutase and hydrogen peroxide system.
The alpha-synuclein is a major component of Lewy bodies that are found in the brains of patients with Parkinson's disease (PD). Also, two point mutations in this protein, A53T and A30P, are associated with rare familial forms of the disease. We investigated whether there are differences in the Cu,Zn-SOD and hydrogen peroxide system mediated-protein modification between the wild-type and mutant alpha-synucleins. When alpha-synuclein was incubated with both Cu,Zn-SOD and H2O2, then the amount of A53T mutant oligomerization increased relative to that of the wild-type protein. This process was inhibited by radical scavenger, spin-trapping agent, and copper chelator. These results suggest that the oligomerization of alpha-synuclein is mediated by the generation of the hydroxyl radical through the metal-catalyzed reaction. The dityrosine formation of the A53T mutant protein was enhanced relative to that of the wild-type protein. Antioxidant molecules, carnosine, and anserine effectively inhibited the wild-type and mutant proteins' oligomerization. Therefore, these compounds may be explored as potential therapeutic agents for PD patients. The present experiments, in part, may provide an explanation for the association between PD and the alpha-synuclein mutant.